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D scrlption 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to a polylactone having amino groups and to a process for the preparation 
thereof. 

[0002] The polylactone having amino groups of the present invention can be employed as an emulsified urethane 
and a dispersant for pigments, etc. 

[0003] Furthermore, the present invention relates to a process for the preparation of the polylactone having amino 
10 groups. 

[0004] Still further, the present invention relates to a compound having amino groups prepared by the reaction of a 
polyester compound in which there is included a structural unit having afunctional group capable of reacting with amino 
groups by a Michaels addition reaction at terminal, with a polyamine compound. 

[0005] In addition, the present invention relates to a dispersant for pigments, a composition for coatings, and a 
15 composition for printing inks which essentially contain the compound having amino groups. 

BACKGROUND OF THE INVENTION 

[0006] A large amount of polyurethane resins have been used in a variety of fields such as resins for coatings, 
20 adhesives, dispersants for inks, ultraviolet ray curable or electronic beam curable resins, and foams, etc. 

[0007] Among the urethane resins, those urethane resins having lactone chains in the main structure have been 
widely employed because of their excellent properties. 

[0008] In the case when the urethane resin having lactone chains is modified as a hydrophilic urethane resin for the 
purpose of preparing water-based inks or coatings, it has been carried out that amino groups are introduced into the 
25 urethane resin. 

[0009] Also, in the case of intending to improve an anti-strippability of coatings or adhesives from a substrate, and 
in the case of intending to improve dispersity of inorganic fillers such as magnetic powders in a urethane resin as a 
binder for magnetic tapes, there has been carried out the introduction of amino groups into the urethane resin. 
[0010] For example, Japanese Patent Kokai No. 62-21 8456 discloses that a polycaprolactone having amino groups 

30 and urethane resins therefrom can be prepared by the addition reaction of lactone monomers to diamines such as 
methyliminobisethylene diamine, etc. or to an aminoalcohol such as N-methyldiethanol amine. 
[0011] It has been conventionally known that lactone monomers can be' introduced into hydroxy I group and amino 
groups by ring-opening addition polymerization, and lactones having amino groups have been prepared by the addition 
polymerization of lactone monomers to amino alcohol, etc., by heating at 100 to 200°C in the presence of catalysts. 

35 [001 2] However, in the case when amines are allowed to thermally react at the above-mentioned reaction conditions, 
the polycaprolactone having amino groups which is a resulting polymer in a succeeding step is colored, inevitably 
resulting in that a urethane resin prepared therefrom is also colored. 

[001 3] Although the coloration can be prevented by preparing the polycaprolactone by the reaction at a temperature 
below 100°C, reaction period is considerably lengthened, unpreferably resulting in becoming problematic from a view- 

40 point of commercial production. 

[001 4] The coloration is a serious problem in the case when the polyurethane resin is employed as resins forcoatings, 
inks, ultraviolet ray curable or electronic beam curable resins, etc., and even though excellent properties are obtained 
in the urethane resins, the colored polylactone having amino groups cannot be substantially employed. 
[0015] Furthermore, as the polylactone having amino groups derived from a diamine has amide groups, a cohesive 

45 force becomes strong. As the result, In the case when lactone chains are short, it unpreferably results in becoming 
poor in solubility in solvents and compatibility with other resins. 

[0016] In the meantime, a variety of dispersants have been employed for the purpose of improving dispersity of 
pigments and storage stability of coatings, reducing a period for dispersing, preventing separation of pigments or dyes, 
and improving gloss of coated layer or printed surface in the use of coating compositions and inks. Generally speaking, 
50 the dispersants to be employed forsuch purposes contain functional groups capable of adsorbing pigments and polymer 
chains composed of polyester or acrylic units having a good compatibility with vehicles for coatings or inks. 
[001 7] There are disclosed a variety of dispersants having amino groups as the functional groups capable of adsorb- 
ing pigments. 

[0018] For example, Japanese Patent Kokai No. 103988/1978 discloses amino compounds having a low molecular 
55 weight such as N.N-dimethylaminopropylamine, and Japanese Patent Kokai No. 174939/1986 discloses dispersants 
for pigments comprising a polyethylene imine which is an amine compound having a high molecular weight. These 
dispersants for pigments have molecular structures in which polyester chains are combined with polyamines through 
amide bonds. However, compounds having amide bonds are very strong in cohesive force, as the result, there are 
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problems that the compounds are low in solubility Into many solvents for coatings. 

[0019] Furthermore, nitrogens in the amide bonds do not exhibit adsorption onto pigments because nitrogens in the 
amide bonds are exceedingly weak in basicity. 

[0020] For the purpose of improving stability in dispersity by effectively forming a stericaliy repulsive layer on the 
5 surface of pigments, there can be possibly thought an attempt that many amounts of polyester chains are grafted to 
polyamine chains. 

[0021] However, grafting of polyester chains results in decreasing the amount of functional groups for adsorbing, 
resulting in causing a problem of decreasing dispersity. 

[0022] Furthermore, a reaction for grafting polyester chains to polyamine chains requires a temperature ranging from 
10 1 00 to 1 50°C at the lowest in order to attain an appropriate reaction rate. 

[0023] When starting materials containing amines are heated at the reaction temperature, coloring of a reaction 
product is almost unavoidable. Accordingly, in light colored coatings, particularly in white colored coatings, it results in 
becoming problematic. 

[0024] In view of such situations, and as a result of extensive investigations, the present inventor has now completed 
is the present invention. 

SUMMARY OF THE INVENTION 

[0025] It is an object of the present invention to provide a polylactone having amino groups which is colorless and 
20 excellent in compatibility with other polymers and solubility in solvents, and which can be conveniently employed in a 
field in which colorless products are required, and it is another object to a process for the preparation thereof. 
[0026] It is a third object of the present invention to provide a compound having amino groups which can be preferably 
employed as dispersants for coatings or printing inks. 

[0027] A first aspect of the present invention relates to a polylactone having amino groups represented by the general 
25 formula (1) 



30 



35 



40 



55 




NR* k R bk (1) 



wherein R is a residual group of an aliphatic, alicyclic, or aromatic hydrocarbon, the atom N may form a ring together 

with said R which may have a substituent group, at least one of R a1 , R 82 , R ak , R b1 , R b2 R bk is a substituent 

group represented by the general formula (2) 



-CH 2 -CHR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H (2) 



wherein R 1 is a hydrogen or methyl group, R 2 is a residual group of an aliphatic or aromatic hydrocarbon having a 
carbon number ranging from 1 to 10, polypropyleneoxy units or polyethyleneoxy units which may have substituent 
45 groups, R 3 is an alkylene unit having a carbon number ranging from 3 to 10 which may have side chains having a 
carbon number ranging from 1 to 5, n pieces of R 3 may be identical or different from each other, n is a number ranging 

from 1 to 100 on an average, and other R a1 , R a2 R ak , R b1 , R b2 , R bk are independently a hydrogen or an alkyl 

group having a carbon number ranging from 1 to 10, k is an integer ranging from 1 to 5. 

[0028] A second aspect of the present invention relates to a process for the preparation of the polylactone having 
50 amino groups which comprises a Michaels addition reaction of a polylactone having (meth)acrylic group represented 
by the general formula (3) 



CH 2 =CR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H (3) 

wherein R 1 is a hydrogen or methyl group, R 2 is a residual group of an aliphatic, alicyclic, or aromatic hydrocarbon 
having a carbon number of 1 to 1 0, polypropyleneoxy units or polyethyleneoxy units which may have substituent groups, 
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R 3 is an alkylene unit which may have side chains having a carbon number of 1 to 5, n pieces of R 3 may be identical 
or different from each other, n is a number of 1 to 100 on an average, with an amine having a primary amino group or 
secondary amino group. 

[0029] A third aspect of the present invention relates to a compound having amino groups prepared by the reaction 
5 of a polyester compound represented by the general formula (4) 

X-Y-R 4 (4) 

10 wherein X is a structural unit having a functional group capable of reacting with amino groups by a Michaels addition 
reaction at terminal, R 4 is an alky^ group having a carbon number ranging from 1 to 20, an aromatic group, hydroxyl 
group, cyano group, and halogen atom, and Y is a structural unit having a polyester chain derived from a lactone 
compound represented by the general formula (5) 

15 



20 



35 



40 



45 



CO 



wherein R 3 is an alkylene group having a carbon number ranging from 1 to 1 0 which may be substituted by an aliphatic 
alkyl group having a carbon number ranging from 1 to 20, with a polyamine compound. 

[0030] A fourth aspect of the present invention relates to a dispersant for pigments containing the compound having 
amino groups. A fifth aspect of the present invention relates to a composition for coatings containing the compound 
25 having amino groups. A sixth aspect of the present invention relates to a composition for inks containing the compound 
having amino groups. 

DETAILED DESCRIPTION OF THE INVENTION 

30 [0031] The present invention will be described hereinafter in more detail. 

[0032] According to a first aspect of the present invention, there is provided a polylactone having amino groups 
represented by the general formula (1 ) 
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NR ai R bk (1) 



wherein R is a residual group of an aliphatic, alicyclic, or aromatic hydrocarbon, the atom N may form a ring together 

with said R which may have a substituent group, at least one of R a1 , R a2 , R ak , R b1 , R b2 , R bk are a substituent 

group represented by the general formula (2) 

so -CH 2 -CHR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H (2) 

wherein R 1 is a hydrogen or methyl group, R 2 is a residual group of an aliphatic or aromatic hydrocarbon having a 
carbon number ranging from 1 to 10, polypropyleneoxy units or polyethyleneoxy units which may have substituent 
groups, R 3 is an alkylene unit having a carbon number ranging from 3 to 10 which may have side chains having a 
55 carbon number ranging from 1 to 5, n pieces of R 3 may be identical or different from each other, n is a number ranging 

from 1 to 100 on an average, and other R a1 , R a2 R ak R b1 , R* 2 R bk are independently a hydrogen or an alkyl 

group having a carbon number ranging from 1 to 10, k is an integer ranging from 1 to 5. 
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[0033] According to a second aspect of the present invention, there is provided a process for the preparation of the 
polyiactone having amino groups which comprises a Michaels addition reaction of a polytactone having (meth)acrylic 
group represented by the general formula (3) 

CH 2 =CR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H (3) 

wherein R 1 is a hydrogen or methyl group, R 2 is a residual group of an aliphatic, alicyclic, or aromatic hydrocarbon 
having acarbon number of 1 to 1 0, polypropyleneoxy units or polyethyleneoxy units which may have substituent groups, 
io r3 i S an alkylene unit which may have side chains having a carbon number of 1 to 5, n pieces of R 3 may be identical 
or different from each other, n is a number of 1 to 100 on an average, with an amine having a primary amino group or 
secondary amino group. 

[0034] The polyiactone having (meth)acrylic group represented by the general formula (3) 

CH 2 =CR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H (3) 

which is one starting material can be prepared by addition reaction of lactone compounds to a (meth)acrylate having 
hydroxyl group. 

20 [0035] As the (meth)acrylate having hydroxyl group, there can be employed hydroxyethyl(meth)acrylate, hydroxy- 
propyl(meth)acrylate, hydroxybutyl(meth)acrylate, polyethyleneglycol mono(meth)acrylate, polypropyleneglycol mono 
(meth)acrylate, polyethyleneglycol-propyleneglycolmono(meth)acrylate, polyethyleneglycol-polytetramethyleneglycol 
mono(meth)acrylate, polypropyleneglycolpolytetramethyleneglycol mono(meth)acrylate (eg. Blemmer PE, Blemmer 
PP family manufactured by Nihon Yushi, Co. Ltd.) 

25 [0036] As the lactone compounds, there can be employed epsilon-caprolactone, delta-valerolactone, beta-methyl- 
delta-valerolactone, 4-methylcaprolactone, 2-methylcaprolactone, beta-propiolactone, gamma-butyrolactone. 
[0037] One or more of the lactone compounds may be employed. 

[0038] In the case when a lactone (meth)acrylate having a high molecular weight is prepared by using only the 
lactone compound not having side chains, there is obtained a lactone (meth)acrylate which is solid at ordinary tem- 
30 peratures. On the other hand, in the case when a lactone (meth)acrylate having high molecular weight is prepared by 
using lactone compounds mixed with the lactone compound having side chains, there can be obtained a lactone (meth) 
acrylate which is liquid-state at ordinary temperatures. ■ 

[0039] The addition reaction of the lactone compounds can be carried out by charging the (meth)acrylate having 

hydroxyl group and lactone compounds into a reaction vessel equipped with a condenser, an agitator, a thermometer, 
35 and a tube for supplying air or oxygen. 

[0040] The reaction temperature ranges from 50 to 1 50°C, preferably from 80 to 1 20° C. In the case when it is below 

50°C, the reaction rate is slow and, contrarily, in the case when it exceeds 150°C, the (meth)acrylate having hydroxyl 

group polymerizes, resulting in being incapable of obtaining a desired product. 

[0041] The reaction is carried out in the presence of catalysts. 
40 [0042] As the catalysts to be employed, there are exemplified a titanium-based catalyst such as tetrabutyl titanate 

and tetraisopropyl titanate, a tin-based catalyst such as stannous chloride, stannous octylate, and monobutyl tinoxide, 

an acid-based catalyst such as p-toluenesulfonic acid, etc. 

[0043] The catalysts are employed in an amount ranging from 0.1 to 3000 ppm, preferably from 1 to 1 00 ppm. In the 
case when the amount is below 0.1 ppm, the reaction rate is too slow and, contrarily, in the case when it exceeds 3000 
45 ppm, the resulting product is colored and becomes unstable. 

[0044] The reaction is carried out in the presence of polymerization inhibitors in order to prevent polymerization of 
the (meth)acrylates having hydroxyl group. 

[0045] As the polymerization inhibitors to be employed, there are exemplified hydroquinone, methylhydroquinone, 
and phenothiazine, etc. which are conventional polymerization inhibitors. 
so [0046] Furthermore, the reaction is also employed in the presence of a small amount of oxygen as polymerization 
inhibitors in order to prevent polymerization of the (meth)acrylates having hydroxyl group. 

[0047] For example, in the case when 1 mol of hydroxyethyl methacrylate and 2 mol of epsilon-caprolactone are 
employed as starting materials, there is obtained the polyiactone having methacrylic group represented by the formula 
CH 2 =C(CH 3 )-COO-CH 2 CH2-0-[-CO-(CH 2 )5-0-] 2 -H which is known as PCL-FM2 manufactured by Daicel Chemical 
55 Industries, Ltd. 

[0048] Thus-obtained the polyiactone having the (meth)acrylic group is allowed to react with amines to obtain the 
lactone compound having amino groups represented by the above-described general formula (1 ) of the present inven- 
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tion. 

[0049] The amines to be employed essentially includes primary or secondary amino groups, and amines having two 

functionalities are preferably employed in order to prepare a starting material for polyurethanes. 

[0050] Examples of amines are : ethylenediamine, N.N'-dimethylethylenediamine, piperazine, piperazine derivatives 

5 such as 2-methylpiperazine, 2,5-dimethylpiperazine, 2,3-dimethylpiperazine, 1,4-bis(3-aminopropyl)piperazine, N- 
aminoethylpiperazine, isophoronediamine, polyoxypropylenediamine, bis(4-amino-3-methyldicyclohexyl)methane, di- 
aminodicyclohexylm ethane, bis(aminomethyl)cyclohexane, m-xylylenediamine, alpha-(m-aminophenyl)ethylamine, 
alpha-(p-aminophenyl)ethylamine, metaphenylenediamine, diaminodiphenylmethane, diaminodiphenylsulfone, nor- 
bornenediamine, etc., which include conventional aliphatic, alicyclic, and aromatic amines. 

10 [0051] Amination reaction is carried out by charging the above-mentioned amines and the lactone-modified (meth) 
acrylates having hydroxyl group at the same time into a reaction vessel equipped with a tube for removing water, a 
condenser, and a dropwise funnel, or by charging either the amine or the (meth)acrylate into the reaction vessel and 
charging the either into the dropwise funnel for adding dropwise. 

[0052] Amination reaction slightly exothermally, nearly quantitatively, and quickly proceeds even at room tempera- 
15 tures. 

[0053] As the amination reaction quantitatively proceeds, the amine and the lactone-modified (meth)acrylate having 
hydroxyl group can be employed in the molar ratio of nearly 1/1 . The reaction temperature generally ranges from 10 
to 130°C, preferably from 20 to 100°C. 

[0054] In the case when the temperature is below 10°C, the reaction rate is slow, resulting in becoming industrially 
20 disadvantageous and, contrarily, in the case when it exceeds 1 30°C, functional groups capable of reacting by a Michaels 
addition react with each other, resulting in causing a problem of coloring in a product. 

[0055] In the amination reaction, inert solvents can be employed. As examples of the solvents, there can be exem- 
plified aromatic solvents such as xylene, toluene, Solvesso, ketones such as acetone, methylethylketone, methyl- 
isobutylketone, alcohols such as butanol and isopropanol, esters such as dimethyladipate, dimethylsuccinate, and 
25 dimethylglutarate. 

[0056] Although the solvents employed in the reaction may be removed by evaporation after the completion of the 
reaction, the solvents may be employed as components in products. 

[0057] Thus-obtained polylactone having amino groups of the present invention represented by the above-described 
the general formula (1 ) is excellent in color hue, and it can be preferably employed in the fields such as coatings, inks, 
30 ultraviolet ray curable or electronic beam curable resins, etc., in which the color hue becomes a serious problem. 
[0058] For example, polyurethanes prepared from the polylactone having amino groups of the present invention 
have a more excellent anti-strippability from a substrate and a more excellent dispersibility for pigments than poly- 
urethanes having amino groups prepared from amino alcohols having short chains. 

[0059] Furthermore, according to the preparation process of the present invention, the polylactone having amino 
35 groups which is low in color hue can be prepared by an exceedingly mild condition and short reaction time of period, 
resulting in being industrially advantageous. 

[0060] According to a third aspect of the present invention, there is provided a compound having amino groups 
prepared by the reaction of a polyester compound represented by the general formula (4) 



wherein X is a structural unit having a functional group capable of reacting with amino groups by a Michaels addition 
reaction at terminal, R 4 is an alkyl group having a carbon number ranging from 1 to 20, an aromatic group, hydroxyl 
group, cyano group, and halogen atom, and Y is a structural unit having a polyester chain derived from a lactone 
compound represented by General Formula (5) 



wherein R 3 is an alkylene group having a carbon number ranging from 1 to 1 0 which may be substituted by an aliphatic 
alkyl group having a carbon number ranging from 1 to 20, with a polyamine compound. 

[0061] The compound having amino groups of the present invention can be prepared by the reaction of the polyester 
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compound represented by General Formula (4) with a polyamine compound. The polyester compound represented by 
the general formula (4) can be prepared by a variety of methods as described below. 

[0062] It is to be noted that the polyester compound represented by the general formula (4) desirably has the 
functional group capable of reacting with amino groups at only one terminal of the polyester chain. As the functional 
5 group capable of reacting with amino groups, (meth)acryloyl group is preferably employed from a viewpoint of industrial 
manufacturing and reactivity. 

[0063] The polyester compound having (meth)acryloyl group at only one terminal can be prepared by the following 
typical three processes; (1 ) an addition reaction of a lactone compound to a (meth)acrylate having hydroxyl group such 
as hydroxyethyl(meth)acrylate, (2) a transesterification reaction of a (meth)acrylic ester with a lactone compound, and 
10 (3) an addition reaction of a polyester having carboxylic group at one terminal with a (meth)acrylate having epoxy group 
such as glycidylmethacrylate. 

[0064] In the addition reaction (1 ), as the (meth)acrylate having hydroxyl group, there can be employed hydroxyethyl 
(meth)acrylate, hydroxypropyl(meth)acrylate, and hydroxybutyl(meth)acrylate. In the addition reaction (1), as the lac- 
tone compound, there can be employed at least one of lactone compounds represented by the general formula (5) 
15 such as epsilon-caprolactone, delta-valerolactone, beta-methyl-delta-valerolactone, 4-methylcaprolactone, 2-methyl- 
caprolactone, beta-propiolactone, and gamma-butyrolactone. 

[0065] Of those, the lactone compound having side chain such as 4-methylcaprolactone and 2-methylcaprol acton e 
can give an excellent compatibility into resins and an excellent solubility into solvents to the resulting compound having 
amino group because of capability of putting out of order of crystallinity in polyester chains, preferably resulting in 

20 decreasing viscosity and keeping a stability of coatings in low temperatures. 

[0066] In the addition reaction (1 ), the (meth)acrylate having hydroxyl group and the lactone compounds are charged 
into a reaction vessel equipped with a condenser, an agitator, and a tube for supplying air or oxygen, and then heated. 
Reaction temperature ranges from 50 to 150°C, and preferably from 80 to 120°C. In the case when the temperature 
is below 50°C, the reaction rate is slow and, contrarily, in the case when the temperature exceeds 150°C, the (meth) 

25 acrylate having hydroxyl group polymerizes, unpreferably resulting in incapability of preparing a desired product. 

[0067] As catalysts in the addition reaction (1 ), there can be employed a titanium-based catalyst such as tetrabutyl 
titanate and tetraisopropyl titanate, tin-based catalyst such as stannous chloride, stannous octylate and monobutyltin 
oxide, and acids such as p-toluene sulfonic acid, and the like. 

[0068] The catalyst can be employed in an amount ranging from 0.1 to 3,000 ppm, and preferably from 1 to 1 00 ppm. 
30 in the case when the amount is below 0.1 ppm, the reaction rate is slow and, contrarily, in the case when the amount 
exceeds 3,000 ppm, the polyester compound considerably colors and the excessive amount of catalyst to be employed 

adversely affects a stability in a product such as a coating composition, r 
[0069] In the addition reaction (1), a polymerization inhibitor is preferably employed in order to prevent polymerization 
of the (meth)acrylate having hydroxyl group. 
35 [0070] As the polymerization inhibitor, there can be employed hydroquinone, methylhydroquinone, and phenothi- 
azine which are conventional polymerization inhibitors. Furthermore, the addition reaction can be preferably carried 
out in the presence of an appropriate amount of oxygen in order to prevent polymerization of the (meth)acrylate having 
hydroxyl group. 

[0071] In the transesterification reaction (2), as the (meth)acrylic ester, there can be employed methyl (meth)acrylate, 
40 ethyl(meth)acrylate, butyl(meth)acrylate, and octyl(meth)acrylate. 

[0072] As the lactone compound, there can be employed at least one of lactone compounds represented by the 
general formula (5) such as epsilon-caprolactone,delta-valerolactone,beta-methyl-delta-valerolactone, 4-methylcapro- 
lactone, 2-methylcaprolactone, beta-propiolactone, and gamma-butyrolactone. 

[0073] Of those, the lactone compound having side chains such as 4-methylcaprolactone and 2-methylcaprolactone 
^5 can give an excellent compatibility into resins and an excellent solubility into solvents to the resulting compound having 
amino group because of capability of putting out of order of crystallinity in polyester chains, preferably resulting in 
decreasing viscosity and keeping a stability of coatings in low temperatures. 

[0074] Even in the case when the polyester compound cannot be liquified at ordinary temperatures by the use of 
only the lactone compound not having side chains, it can be liquified by copolymerizing with the lactone compound 
so having side chains. 

[0075] Also in the transesterification reaction (2), the (meth)acrylate and the lactone compounds are charged into a 
reaction vessel equipped with a condenser, agitator, and a tube for supplying air or oxygen, and then heated. Reaction 
temperature ranges from 50 to 150°C, and preferably from 80 to 120°C. In the case when the temperature is below 
50°C, the reaction rate is slow and, contrarily, in the case when the temperature exceeds 150°C, the (meth)acrylate 
55 polymerizes, unpreferably resulting in incapability of preparing a desired product. 

[0076] As catalysts in the transesterification reaction (2), there can be employed a titanium-based catalyst such as 
tetrabutyl titanate and tetraisopropyl titanate, tin-based catalyst such as stannous chloride, stannous octylate and 
monobutyltin oxide, and acids such as p-toluene sulfonic acid, and the like. 
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[0077] The catalyst can be employed In an amount ranging from 0.1 to 1%, and preferably from 1 to 1000 ppm. In 
the case when the amount is below 0.1 ppm, the reaction rate is slow and, contrarily, in the case when the amount 
exceeds 1%, the polyester compound considerably colors and the excessive amount of catalyst to be employed ad- 
versely affects a stability in a product such as a coating composition. 
5 [0078] Also in the transesterification reaction (2), a polymerization inhibitor is preferably employed in order to prevent 
polymerization of the (met h) aery late. 

[0079] As polymerization inhibitor, there can be employed hydroquinone, methylhydroquinone, and phenothiazine 
which are conventional polymerization inhibitors. Furthermore, the transesterification reaction (2) can be preferably 
carried out in the presence of an appropriate amount of oxygen in order to prevent polymerization of the (meth)acrylate. 
10 [0080] A polyester having carboxylic group at one terminal in the addition reaction (3) can be prepared by an addition 
reaction of lactone compounds to a monocarboxylic acid or by an addition reaction of lactone compounds to a carboxylic 
acid having hydroxyl group. 

[0081] As the monocarboxylic acid in the addition reaction (3), there can be employed at least one of aliphatic or 
aromatic carboxylic acids such as acetic acid, propionic acid, butylic acid, valeric acid, trimethyl acetic acid, caproic 
15 acid, lauryl acid, stearic acid, phenyl acetic acid, methoxy'acetic acid, and the like. 

[0082] As the lactone compound, there can be employed at least one of lactone compounds represented by the 
general formula (5) such as epsilon-caprolactone, delta- valerolactone.beta-methyl-delta-valero lactone, 4-methylc- 
aprolactone, 2-methylcaprolactone, beta-pro pi olactone, and gamma-butyrolactone. 

[0083] Of those, the lactone compound having side chains can give an excellent compatibility into resins and an 
20 excellent solubility into solvents to the resulting compound having amino group because of capability of putting out of 
order of crystallinity in polyester chains, preferably resulting in decreasing viscosity and keeping a stability of coatings 
in low temperatures. 

[0084] As the carboxylic acid having hydroxyl group, there can be employed ricinoleic acid, 1 2-hydroxystearic acid, 
castor oil acid, hydrogenated castor oil acid, delta-hydroxyvaleric acid, epsilon-hydroxy caproic acid, p- hydroxy ethyl- 
25 oxycarboxylic acid, 2-hydroxynaphthalene-6-carboxylic acid, 2,2-dimethylolpropionic acid, 2,2-dimethylolvaleric acid, 
2,2-dimethylolpentanic acid, malic acid, tartaric acid, lactic acid, glycolic acid, glucolic acid, hydroxypyvaric acid, 1 1 -ox- 
yhexadecanoic acid, 2-oxydodecanoic acid, and salicylic acid, and the like. 

[0085] As the polyester carboxylic group at one terminal in the addition reaction (3), there can be also employed a 
polyester compound prepared by esterification or transesterification reaction between n mol of a dicarboxylic acid or 

30 anhydride thereof and n mol of a diol, and the lactone compounds as described hereinabove. 

[0086] As the dicarboxylic acid or anhydride thereof, there can be employed maleic acid, succinic acid, glutaric acid, 
fumaric acid, adipic acid, sebasic acid, azelaic acid, dodecanoic acid; phthalic acid, isophthalic acid, terephthalic acid, 
hexahydrophthalic acid, methylhexahydrophthalic acid, tetrahydrophthalic acid, trimellitic acid, methyltetrahydroph- 
thalic acid, and anhydrides thereof, and the like. 

35 [0087] As the diols, there can be employed aliphatic alcohols having or not having side chains, alicyclic alcohols, 
and aromatic alcohols such as ethyleneglycol, diethyleneglycol, diethyleneglycol, 1 ,2-propyleneglycol, 1 ,3-propyleneg- 
lycol, 1 ,3-butyleneglycol, 1,4-butyleneglycol, neopentylglycol, 3-methylpentanediol, 1 ,5-pentanediol, 1,6-hexanediol, 
trimethylolpropane, cyclohexane dimethanol, and 1,4-dibenzylalcohol, and the like. Furthermore, there can be also 
employed a monoepoxide of an alpha-olefine, and the like. 

40 [0088] The polyester carboxylic group at one terminal can be prepared in a reaction vessel equipped with a con- 
denser, an agitator, and a tube for removing water while streaming nitrogen. In the reaction, there maybe also employed 
appropriate solvents for removing water such as toluene and xylene. The solvents to be employed in the reaction may 
be removed by distillation, etc. after the completion of the reaction, or may be remained as components in products 
without removing. 

45 [0089] The reaction temperature ranges from 1 20 to 220°C, and preferably from 1 60 to 21 0°C. In the case when the 
reaction temperature is below 120°C, the reaction rate is exceedingly slow and, contrarily, in the case when the tem- 
perature exceeds 21 0°C, there readily occur side reactions other than the addition reaction of lactone compounds such 
as decomposition of the lactone monomers and production of cyclic lactone dimer, etc., unpreferably resulting in being 
difficult in preparing a polyester having carboxylic group at one terminal which has a desired molecular weight. Fur- 

50 thermore, the resulting polyester readily colors up. 

[0090] In the addition reaction (1), catalysts can be employed. 

[0091] As the catalysts, there can be employed an organic tin-based catalyst such as tinoctylate, dibutyltinoxide, 
dibutyltinlaurate, monobutyltin hydroxybutyloxide, a tin-based catalyst such as stannous oxide and stannous chloride, 
a titanium-based catalyst such as tetrabutyl titanate, tetraethyl titanate, and tetrapropyl titanate, and the like. 
55 [0092] The catalysts can be employed in an amount ranging from 0.1 to 3000 ppm, and preferably from 1 to 100 
ppm. In the case when the amount exceeds 3000 ppm, the polyester compound considerably colors and the excessive 
amount of catalyst employed adversely affects a stability in a product such as a coating composition and, contrarily, 
in the case when the amount is below 0.1 ppm, the reaction rate is exceedingly slow. 
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[0093] Thus-obtained polyester carboxylic group at one terminal are allowed to react with a (meth)acrylate having 
epoxy group to obtain the polyester compound having a functional group capable of reacting with amino groups by a 
Michaels addition reaction which is represented by General Formula (4). 

[0094] As the (meth)acrylate having epoxy group, there are preferably employed glycidylmethacrylate, beta-meth- 
5 ylglycidylmethacrylate, and 2,3-epoxycyclohexylmethyl(meth)acrylate. 

[0095] As the (meth)acrylate having epoxy group and the polyester carboxylic group at one terminal are charged 

into a reaction vessel equipped with a condenser, an agitator, and a tube for supplying air or oxygen, and then heated. 

[0096] The reaction temperature ranges from 50 to 150°C, and preferably from 80 to 120°C. In the case when the 

reaction temperature is below 50°C, the reaction rate is exceedingly slow and, contrarily, in the case when the tem- 
10 perature exceeds 150°C, there readily occur polymerization of the (meth)acrylate having epoxy group, resulting in 

incapability of obtaining a desired polyester compound having a functional group capable of reacting with amino groups 

by a Michaels addition reaction. In the reaction, catalysts are employed. 

[0097] As the catalysts, there are exemplified, for example, amine-based catalysts such as N,N'-dimethylben- 
zylamine, 2-(dimethylaminomethyl)phenol, 2,4,6-tris(dimethylaminomethyl)phenol, phosphorus-based catalysts such 

15 as triphenylphosphine, tetraphenylphosphonium, and ethyltriphenylphosphonium, etc. 

[0098] The catalysts can be employed in an amount ranging from 0.1 to 3000 ppm, and preferably from 1 to 500 
ppm. In the case when the amount exceeds 3000 ppm, the polyester compound considerably colors and the excessive 
amount of the catalyst to be employed adversely affects a stability in a product such as a coating composition and, 
contrarily, in the case when the amount is below 0.1 ppm, the reaction rate is exceedingly slow. 

20 [0099] The reaction are preferably carried out in the presence of polymerization inhibitors in order to prevent polym- 
erization of (meth)acrylic group in the (meth)acrylate having epoxy group. As the polymerization inhibitors to be em- 
ployed, there are exemplified hydroquinone, methylhydroquinone, and phenothiazine, etc. which are conventional po- 
lymerization inhibitors. 

[0100] Furthermore, the reaction is preferably employed in the presence of a small amount of oxygen which is an 
25 another polymerization inhibitor in order to prevent polymerization of (meth)acrylic group in the (meth)acrylates having 
epoxy group. 

[0101] In addition to the processes (1) to (3) for the preparation of the polyester carboxylic group at one terminal, 
there can be also employed a process in which a monofunctional polyester having one hydroxy I group is prepared and 
then it is allowed to react with a bifunctional isocyanate to prepare a prepolymer, and further the prepolymer is allowed 

30 to react with the (meth)acrylates having epoxy group. 

[0102] However, in the case of the process, there is readily by-produced a polyester prepared by the reaction of 2 

mol of the monofunctional polyester+iaving one hydroxyl group with 1 mol of the bifunctional isocyanate. Furthermore, - 

in the case when the unreacted isocyanate is remained, unpreferred crosslinking reactions are caused, as the result, 

gelation is unpreferably caused in a succeeding reaction process with a polyamine compound as described hereinafter. 

35 [0103] Thus-obtained polyester compound which has a functional group capable of reacting with amino groups by 
a Michaels addition reaction at terminal represented by the general formula (4) has a molecular weight ranging from 
100 to 20,000, preferably from 300 to 10,000, and more preferably from 500 to 5,000 on an average. 
[01 04] In the case when the molecular weight is below 1 00, a resulting compound having amino group in a succeeding 
reaction process with a polyamine compound cannot sufficiently form a sterically repulsive layer around pigments and, 

40 contrarily, in the case when the molecular weight exceeds 20,000, molecular weight in a resulting compound having 
amino group becomes excessively larger, resulting in that there decreases compatibility with a composition for coatings 
or inks and there also lowers dispersity of pigments. 

[0105] A compound having amino groups can be prepared by the reaction of thus-obtained polyester compound 
having a functional group capable of reacting with amino groups by a Michaels addition reaction at terminal represented 
45 by General Formula (4) with a polyamine compound in a succeeding step. 

[0106] The polyamine to be employed in the succeeding step desirably has a molecular weight ranging from 200 to 
100,000. 

[0107] In the case when the molecular weight is below 200, there becomes excessively low a molecular weight of 
an adsorptive portion in the compound having amino group, unpreferably resulting in that the use of the polyamine 
50 compound is not effective. 

[0108] Contrarily, in the case when the molecular weight exceeds 1 00,000, molecular weight of the compound having 
amino groups becomes excessively larger, resulting in that the compound having amino groups tends to associate 
each other and the dispersity of pigments also tends to lower. 

[0109] Furthermore, the melting viscosity of the compound having amino groups, becomes higher, resulting in diffi- 
55 culties for their preparation. 

[0110] Specific examples of the polyamine to be employed include a polyethylene imine which can be prepared by 
a ring-opening polymerization of ethyleneimine, a polyallyl amine which can be prepared by a polymerization of al- 
lylamine, and a polyvinyl amine which can be prepared by a polymerization of vinylamine. 
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[0111] Furthermore, there can be also employed reaction products with a monoepoxide of an alpha-olefine, a mo- 
noepoxide of Kardula E (manufactured by Nihon Yushi Co. Ltd.), etc., a polyamine compound modified by an acrylic 
' monomer such as methyl(meth)acrylate, butyl(meth) aery late. hydroxyethyl(meth)acrylate, and cyclohexyl(meth)acr- 
ylate. 

5 [0112] The polyester compound having a functional group capable of reacting with amino groups by a Michaels 
addition reaction at terminal is allowed to react with the polyamine compound in a ratio ranging from 1/1 to 1/99, 
preferably from 2/3 to 1/65 based on the molar ratio of the functional group to amino group. In the case when it exceeds 
1/1 , the functional group remains, unpreferably resulting in that a stability in a composition becomes poor and, contrarily, 
in the case when it is below 1/99, the use of the polyamine becomes meaningless. 

10 [0113] The polyester compound having a functional group capable of reacting with amino groups and the polyamine 
compound are allowed to react in a reaction vessel equipped with a condenser, an agitator, and a tube for removing 
water. 

[01 14] The reaction quantitatively and quickly proceeds as a slight exothermal reaction even at room temperatures. 

[01 15] Accordingly, the reaction temperature ranges from 10 to 130°C, and preferably from 20 to 1 00°C. In the case 
15 when the temperature is below 10°C, the reaction rate is slow, resulting in incapability of industrially manufacturing 

and, contrarily, in the case when it exceeds 1 30°C, the functional groups capable of reacting with amino groups by a 

Michaels addition reaction react each other, and there occurs a problem that a reaction product colors up. 

[0116] In the reaction, there can be also employed inert solvents not affecting the addition reaction. As examples of 

the solvents, there can be employed aromatic solvents such as xylene, toluene, Solvesso, ketones such as acetone, 
20 methylethyl ketone, methylisobutyiketone, alcohols such as butanol and isopropanol, esters such as dimethyladipate, 

dimethylsuccinate, and dimethylglutarate. 

[0117] Although the solvents employed in the reaction can be removed by evaporation after the completion of the 
reaction, the solvents can be employed as components in products. 

[0118] The thus obtained polyester compound which has a functional group capable of reacting with amino groups 
25 by a Michaels addition reaction at terminal represented by the general formula (4) also has a molecular weight ranging 
from 100 to 20,000, preferably from 300 to 10,000, and more preferably from 500 to 5,000 on an average. 
[0119] In the case when the molecular weight is below 100, a resulting compound having amino groups in a suc- 
ceeding reaction process with a polyamine compound cannot sufficiently form a sterically repulsive layer around pig- 
ments and, contrarily, in the case when the molecular weight exceeds 20,000, molecular weight in a resulting compound 
30 having amino groups becomes excessively larger, resulting in that there decreases compatibility with a composition 
for coatings or inks and there also lowers dispersity of pigments. 

[0120] In the thus obtained compound having amino groups of the present invention, in the case when the opposite 
terminal to the amino group in the polyester chain is terminated by hydroxyl group, the compound having amino group 
of the present invention is firmly incorporated into coated layer by the reaction with melamine resins or diisocyanate 
35 compounds in a baking process of coatings. Accordingly, the compound having amino groups in the coated layer does 
not bleed out and does not crystallize, preferably resulting in that pigments grasped by the compound having amino 
groups do not bleed out of the coating layer and do not tend to readily aggregate. 

[0121] Furthermore, the use of a lactone-contained polyester compound having a reasonable molecular weight en- 
ables to employ a relatively polar solvent such as alcohols or cellosolves for dispersing pigments. 

40 [0122] The compound having amino groups of the present invention has an excellent dispersity for inorganic pigments 
such as titanium oxide, zinc oxide, cadmium sulfide, yellow iron oxide, red iron oxide, chrome yellow, carbon black, 
organic pigments such as phthalocyanine, insoluble azo-based dyes, azolake pigments, condensed polycyclic-based 
pigments (adurene-based, an indigo-based, a peryiene-based, a perinone-based, a phthalone-based, a dioxadine- 
based, a quinacridone-based, an isoindolinone-based, and a diketopyrrolopyrole-based pigment). 

45 [0123] Furthermore, a millbase composition containing the compound having amino groups of the present invention 
is excellent in fluidity and storage stability. 

[0124] For inorganic pigments, there may be generally employed a small amount of the compound having amino 
groups, specifically, the ratio of ranging from 1/20 to 1/200, preferably from 1/50 to 1/100. For organic pigments, there 
may be generally employed a relatively larger amount of the compound having amino groups, specifically, the ratio 
so ranging from 1/1 to 1/50, preferably from 1/2 to 1/10. 

[0125] In the case when the compound having amino groups is excessively employed, properties of coating layer 
decrease and, contrarily, in the case when the pigments are excessively less employed, a dispersing time of period 
becomes lengthened, and a stability in a composition becomes poor. 

[0126] In the following, although the present invention is specifically illustrated below by Examples, it is not limited 
55 by the Examples. It is to be noted that the terminology "part" and "%" are based on the weight. 
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Example 1 

Preparation No. 1 of a polylactone having amino groups represent ed by the generai formula (1) 

[0127] A 2-liter glass-made reaction flask equipped with an agitator, a Dimroth condenser, a thermometer, a tube for 
blowing air was charged with 232 parts of hydroxyethylacrylate (HEA), 684 parts of epsilon-caprolactone, 0.009 part 
of stannous chloride, 1 part of methylhydroquinone, followed by heating at 100°C to allow to react until epsilon-capro- 
lactone monomer decreases to less than 1 % to obtain a lactone-modif ied hydroxyethylacrylate. Successively, the tem- 
perature was lowered to 50°C, and then 86 parts of piperazine was added while stirring to allow to react. 
[0128] The reaction was terminated by monitoring with an 1 H-NMR analyzer that acrylic group disappeared to obtain 
a polylactone having amino groups. 
Delta value (ppm) in 1 H-NMR 

1 .3- 1 .5: multiplet by methylene proton in polycaprolac tone (12H) 
1 .5-1 .8: multiplet by methylene proton in polycaprolac tone (24H) 
2.2-2.4: multiplet by methylene proton in polycaprolac tone (12H) 

2.4- 2.6: multiplet by methylene proton in piperazine, -CH 2 -CO- (12H) 
2.7 : triplet by methylene proton in -N-CH 2 CH 2 -CO-(4H) 

3.6 : triplet by methylene proton in polycaprolactone (-CH 2 -OH) (4H) 
3.75 : triplet by methylene proton of the bonded OH in HEA added to piperazine 
4.05 : triplet by methylene proton in polycaprolactone (-CH 2 -OCO-) (12H) 
4.3 : singlet by methylene proton in -COOCH 2 CH 2 -0-(8H) 

[0129] It was identified by the assignment of the delta values in the 1 H-NMR analysis that the polylactone has the 
chemical formula represented by General Formula (1) as described below; 



R l -N_JN-R l 

wherein R 1 is -CH 2 CH 2 -CO0CH 2 CH 2 O-[-C0(CH 2 ) 5 -O-] 2 -CO(CH 2 ) 5 -0H. 40 * 

[0130] Furthermore, it was identified that the polylactone having amino groups which is a liquid exhibits a hydroxyl 
value of 112 mgKOH/g and APHA value (color hue) of 80. 

Example 2 

Preparation No. 2 of a polylactone having amino groups represented by the general formula (1) 

[0131] The same procedures were followed as in Example 1 , except that there were employed 288 parts of hydroxy- 
butylacrylate (HBA), 1140 parts of epsilon-caprolactone, and 0.01 part of monobutyltin oxide. The reaction was termi- 
nated by monitoring with an 1 H-NMR analyzer that acrylic group disappeared to obtain a polylactone having amino 
groups. 

Delta value (ppm) in 1 H-NMR 

1 .3- 1 .5: multiplet by methylene proton in polycaprolac tone (1 OH) 
1 .5-1 .8: multiplet by methylene proton in polycaprolac tone (48H) 
2.2-2.4: multiplet by methylene proton in polycaprolac tone (20H) 

2.4- 2.6: multiplet by methylene proton in piperazine, -CH 2 -CO- (20H) 
2.7 : triplet by methylene proton in -N-CH 2 CH 2 -CO-(4H) 

3.6 : triplet by methylene proton in polycaprolactone (-CH 2 -OH) (4H) 
3.75 : triplet by methylene proton of the bonded OH in HBA added to piperazine 
4.05 : triplet by methylene proton in polycaprolactone (-CH 2 -OCO-) (8H) 
4.3 : triplet by methylene proton in -COOCH 2 CH 2 CH 2 CH 2 -0- (8H) 

[0132] It was identified by the assignment of the delta values in the 1 H-NMR analysis that the polylactone having 
amino groups exhibits the chemical formula represented by General Formula (1) as described below; 
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wherein R 2 is -CH 2 CH 2 -COOCH 2 CH 2 CH 2 CH 2 0-[-CO(CH 2 ) 5 -0-] 4 -CO(CH 2 ) 5 "OH. 

[01 33] Furthermore, it was identified that the polylactone having amino groups which is a viscous I iquid has a hydroxyl 
value of 75 mgKOH/g and APHA value (color hue) of 110. 

Example 3 

Preparation No. 3 of a polylactone having amino groups represented by the general formula (1) 

[0134] The same procedures were followed as in Example 1 , except that there were employed 232 parts of hydrox- 
yethylacrylate (HEA), 684 parts of epsilon-caprolactone, 0.02 part of stannous chloride, 2 part of methylhydroquinone, 
and 1 00 parts of 2-methylpiperazine. The reaction was terminated by monitoring with an 1 H-NMR analyzer that acrylic 
group disappeared to obtain a polylactone having amino groups. 
Delta value (ppm) in 1 H-NMR 

1 .0-1 .2: doublet by methylene proton in piperazine (3H) 

1 .3- 1 .5: multiplet by methylene proton in polycaprolac tone (12H) 
1 .5-1 .8: multiplet by methylene proton in polycaprolac tone (24H) 
2.2-2.4: multiplet by methylene proton in polycaprolac tone (12H) 

2.4- 2.6: multiplet by methylene proton in piperazine, -CH 2 -CO- (11H) 
2.7 : triplet by methylene proton in -N-CH 2 CH 2 -CO-(4H) 

3.6 : triplet by methylene proton in polycaprolactone (4H) 

3.75 : triplet by methylene proton of the bonded OH in HEA added to piperazine 

4.05 : triplet by methylene proton in polycaprolactone (-CH 2 -OCO-) (8H) 

4.3 : triplet by methylene proton in -COOCH 2 CH 2 -0-(8H) 

[0135] It was identified by the assignment of the delta values in the 1 H-NMR analysis that the polylactone having 
amino groups exhibits the chemical formula represented by General Formula (1) as described below; 




wherein R 3 is -CH 2 CH 2 -COOCH 2 CH 2 0-[-CO(CH 2 ) 5 -0-] 2 -CO(CH 2 ) 5 -OH. 

[0136] Furthermore, it was identified that the polylactone having amino groups which is a highly viscous liquid has 
a hydroxyl value of 1 09 mgKOH/g and APHA value (color hue) of 90. 

Example 4 

Preparation No. 4 of a polylactone having amino groups represented by the general formula (1 ) 

[0137] A 5-liter glass-made reaction flask equipped with an agitator, a Dimroth condenser, a thermometer, a tube for 
blowing air was charged with 232 parts of hydroxyethy lac ry late (HEA), 1140 parts of epsilon-caprolactone, 0.02 part 
of stannous chloride, 2 part of methylhydroquinone, followed by heating at 1 00°C to allow to react until epsilon-capro- 
lactone decreases to less than 1% to obtain a lactone-modified hydroxyethylacrylate. Successively, the temperature 
was lowered to 50°C, and then 88 parts of N.N'-dimethylethylenediamine (CH 3 -NH-CH 2 CH 2 -NHCH 3 ) was added while 
stirring. The reaction was terminated by monitoring with an 1 H-NMR analyzer that acrylic group disappeared to obtain 
a polylactone having amino groups. 
Delta value (ppm) in 1 H-NMR 

1 .3- 1 .5: multiplet by methylene proton in polycaprolac tone (20H) 
1 .5-1 .8: multiplet by methylene proton in polycaprolac tone (40H) 
2.2-2.4: multiplet by methylene proton in polycaprolac tone (20H) 

2.4- 2.6: multiplet by methylene proton in -N-CH 2 -, -CO-CH 2 - (6H) 
2.7 : triplet by methylene proton in -N-CH 2 CH 2 -CO-(4H) 
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3.6 : triplet by methylene proton of -CH 2 -OH In polycaprolactone (4H) 

3.75 : triplet by methylene proton of the bonded OH in HEA added to N.N'-dimethylethylenediamine 
4.05 : triplet by methylene proton of -CH 2 -OCO- in polycaprolactone (12H) 
4.3 : singlet by methylene proton in -C0-0CH 2 CH 2 -O-(8H) 
1 .8-2.0: singlet by methylene proton in -N-CH 3 (6H) 

[0138] It was identified by the assignment of the delta values in the 1 H-NMR analysis that the polylactone having 
amino groups exhibits the chemical formula represented by General Formula (1) as described below; 

CH 3 
\ 

CH r N-CH 2 CH 2 -COOCH 2 CH z O- [ -CO ( CH 2 ) 5 -0-] 4 -C0 ( CH 2 ) 3 -OH 
CH r N-CHjCH 2 -COOCH 2 CH 2 0- [-CO ( CH 2 ) 5 -0~] 4 -CO ( CH 2 ) 5 -0H 
CH 3 . 



[0139] Furthermore, it was identified that the polylactone having amino groups which is a highly viscous liquid has 
a hydroxyl value of 77 mgKOH/g and APHA value (color hue) of 130. 

Example 5 

Preparation No. 5 of a polylactone having amino groups represented by the general formula (1) 

[0140] The same procedures were followed as in Example 1 , except that there were employed 1140 parts of epsilon- 
caprolactone, 0.02 part of stannous chloride, and 2 parts of methyl hydroquinone to obtain a lactone-modified hydrox- 
yethylacrylate. 

[0141] Successively, the temperature was lowered to 50°C, and then 200 parts of 1 ,4-bis(3-aminopropyl)piperazine 
was added while stirring. The reaction was terminated by monitoring with an 1 H-NMR analyzer that acrylic group dis- 
* appeared to obtain a polylactone having amino groups. «* • 

Delta value (ppm) in 1 H-NMR 

2.2- 2.8: multiplet by methylene proton in -N-CH 2 - (20H) 

1 .5-1 .8: multiplet by methylene proton in N-CH 2 CH 2 CH 2 -N (4H) 

2.4- 2.6: multiplet by methylene proton in -N-CH 2 CH 2 COO (4H) 
4.3 : singlet by methylene proton in -CO-0-CH 2 CH 2 -0-(8H) 

1 .3- 1 .5: multiplet by methylene proton in polycaprolac tone (20H) 

1 .5- 1 .8: multiplet by methylene proton in polycaprolac tone (40H) 
2.2-2,4: multiplet by methylene proton in polycaprolac tone (20H) 
3.6 : multiplet by methylene proton in -CH 2 OH (4H) 

[0142] It was identified by the assignment of the delta values in the 1 H-NMR analysis that the polylactone having 
amino groups exhibits the chemical formula represented by General Formula (1) as described below; 



wherein R 5 is 

-CH 2 CH 2 CH 2 -NH-CH 2 CH 2 -COOCH 2 CH 2 0-[-CO(CH 2 ) 5 -0-] 4 -CO(CH 2 ) 5 -OH. 

[0143] Furthermore, it was identified that the polylactone having amino groups which is a viscous liquid has APHA 
value (color hue) of 120. 
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Comparative Example 1 

Preparation No. 6 of a polylactone having amino groups 

[0144] A 2-liter glass-made reaction flask equipped with an agitator, a Dimroth condenser, a thermometer, and a 
tube for blowing air was charged with 1140 parts of epsilon-caproiactone, 0.02 part of stannous chloride, and 200 parts 
of 1 ,4-bis(3-aminopropyl)piperazine, followed by heating at 150°C to allow to react until epsilon-caproiactone decreas- 
es to less than 1% to obtain a waxy brown-colored polylactone having APHA of more than 500. 

Comparative Example 2 

Preparation No. 7 of a polylactone having amino groups 

[01 45] The same procedures were followed as in Comparative Example 1 , except that there was employed 1 1 9 parts 
of N-methyldiethanolamine to obtain a brown-colored polylactone having amino groups having APHA of more than 
500 which is a brown-colored high viscous liquid. 

Preparation Example 1 

Preparation No. 1 of a polyester compound represented by the general formula (4) 

[0146] A 2-liter glass-made reaction flask equipped with an agitator, a Dimroth condenser, a thermometer, and a 
tube for blowing air was charged with 1 1 6 parts of hydroxy ethylacrylate, 1 1 40 parts of epsilon-caproiactone, 0.01 2 part 
of monobutyltin oxide, and 1 .3 part of methylhydroquinone, followed by heating at 1 00°C for 1 0 hours to allow to react 
until epsilon-caproiactone decreases to less than 1% to obtain a polyester compound represented by General Formula 
(4). 

[0147] The polyester compound is designated as PE-1 . 
Preparation Example 2 

Preparation No. 2 of a polyester compound represented by General Formula (4)> 

r 

[0148] The same procedures were followed as in Preparation Example 1 , except that 1 71 0 parts of epsilon-caproi- 
actone, 0.018 part of monobutyltin oxide, and 1.8 part of methylhydroquinone were employed to obtain a polyester 
compound represented by General Formula (4). 
[0149] The polyester compound is designated as PE-2. 

Preparation Example 3 

Preparation No. 3 of a polyester compound represented by the general formula (4) 

[0150] The same procedures were followed as in Preparation Example 1 , except that 3-liter glass-made reaction 
flask 2280 parts of epsilon-caproiactone, 0.025 part of monobutyltin oxide, and 2.5 part of methylhydroquinone were 
employed to obtain a polyester compound represented by General Formula (4). The polyester compound is designated 
asPE-3. 

Preparation Example 4 

Preparation No. 4 of a polyester compound represented by the general formula (4) 

[0151] The same procedures were followed as in Preparation Example 1, except that 3-liter glass-made reaction 
flask, 130 parts of hydroxyethylacrylate, 1 71 0 parts of epsilon-caproiactone, 0.020 part of monobutyltin oxide, and 2.0 
part of methylhydroquinone were employed to obtain a polyester compound represented by General Formula (4). The 
polyester compound is designated as PE-4. 
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Preparation Example 5 

Preparation No. 5 of a polyester compound represented by the general formula (4) 

[0152] The same procedures were followed as In Preparation Example 1 , except that 3-liter glass-made reaction 
flask, 1400 parts of epsilon-caprolactone, 600 parts of 4-methylcaprolactone, 0.021 part of monobutyltin oxide, and 
2.1 part of methylhydroquinone to obtain a polyester compound represented by General Fomruula (4). The polyester 
compound is designated as PE-5. 

Preparation Example 6 

Preparation No. 6 of a polyester compound represented by General Formula (4) 

[0153] The same procedures were followed as in Preparation Example 1 , except that 3-liter glass-made reaction 
flask, 1600 parts of epsilon-caprolactone, 400 parts of 4-methylcaprolactone, 0.021 part of monobutyltin oxide, and 
2.1 part of methylhydroquinone to obtain a polyester compound represented by General Formula (4). The polyester 
compound is designated as PE-6. 

Preparation Example 7 

Preparation No. 7 of a polyester compound represented by the general formula (4) 

[0154] A 3-liter glass-made reaction flask equipped with an agitator, a Dimroth condenser, a thermometer, and a 
tube for blowing air was charged with 1 1 6 parts of caproic acid, 1 400 parts of epsilon-caprolactone, 600 parts of 1 2-hy- 
droxystearic acid, and 0.05 part of tetrabutyl titanate, followed by heating at 190°C for 14 hours to allow to react to 
obtain a polyester compound represented by General Formula (4) which is a viscous liquid having an acid value of 28 
mgKOH/g. Successively, the polyester compound was cooled to 80°C, and 1 part of triphenylphosphine as a catalyst 
was dissolved, and then 142 parts of giycidylmethacrylate was added dropwise to allow to react until the acid value 
changes to 1 mgKOH/g. 

[0155] The glycidylmethacry late-modified polyester compound is designated as PE-7. 

Example 6 P 

Preparation No. 1 of a compound having amino groups> 

[0156] A 2-liter glass-made reaction flask equipped with an agitator, a Dimroth condenser, a thermometer, and a 
tube for blowing air was charged with 900 parts of PE-1 , followed by heating at 60°C. Successively, there was charged 
100 parts of a polyethyleneimine having a molecular weight of 10,000 (SP200, manufactured by Ninon Shokubai Ka- 
gaku Co. Ltd.) to allow to react while stirring. Reaction was terminated after monitoring that acrylic groups disappeared 
with a proton NMR analyzer. 

[0157] Reaction product was a waxy solid having an amino value of 102 mgKOH/g and an APHA value of 130 in a 
melting state. 

[0158] The waxy solid was designated as CAG-1 . 
Example 7 

Preparation No. 2 of a compound having amino groups 

[0159] The same procedures were followed as in Example 6, except that 950 parts of PE-1 and 50 parts of SP200 
were employed to obtain a waxy solid having an amino value of 55 mgKOH/g and an APHA value of 120 in a melting 
state. 

[0160] The waxy solid was designated as CAG-2. 
Example 8 

Preparation No. 3 of a compound having amino groups 

[0161] The same procedures were followed as in Example 6, except that 900 parts of PE-2 and 1 00 parts of SP200 
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were employed to obtain a waxy solid having an amino value of 1 05 mgKOH/g and an APHA value of 1 30 in a melting 
state. The waxy solid was designated as CAG-3. 

Example 9 

5 

Preparation No. 4 of a compound having amino groups 

[0162] The same procedures were followed as in Example 6, except that 950 parts of PE-2 and 50 parts of SP200 
were employed to obtain a waxy solid having an amino value of 54 mgKOH/g and an APHA value of 1 20 in a melting 
10 state. The waxy solid was designated as CAG-4. 

Example 1 0 

Preparation No. 5 of a compound having amino groups 

15 

[0163] The same procedures were followed as in Example 6, except that 950 parts of PE-3 and 50 parts of SP200 
were employed to obtain a waxy solid having an amino value of 55 mgKOH/g and an APHA value of 190 in a melting 
state. The waxy solid was designated as CAG-5. 

20 Example 11 

Preparation No. 6 of a compound having amino groups 

[0164] The same procedures were followed as in Example 6, except that 900 parts of PE-2 and 100 parts of a 
25 polyethyleneimine having a molecular weight of 1,800 (SP018, manufactured by Nihon Shokubai Kagaku Co. Ltd.) 
were employed to obtain a waxy solid having an amino value of 1 04 mgKOH/g and an APHA value of 200 in a melting 
state. The waxy solid was designated as CAG-6. 

Example 1 2 

30 

Preparation No. 7 of a compound having amino groups 

\- " £' 

[0165] The same procedures were followed as in Example 6, except that 950 parts of PE-2 and 50 parts of SP01 8 
were employed to obtain a waxy solid having an amino value of 55 mgKOH/g and an APHA value of 1 80 in a melting 
35 state. The waxy solid was designated as CAG-7. 

Example 13 

Preparation No. 8 of a compound having amino groups 

40 

[0166] The same procedures were followed as in Example 6, except that 900 parts of PE-4 and 1 00 parts of SP01 8 
were employed to obtain a waxy solid having an amino value of 1 00 mgKOH/g and an APHA value of 1 50 in a melting 
state. The waxy solid was designated as CAG-8. 

45 Example 14 

Preparation No. 9 of a compound having amino groups 

[0167] The same procedures were followed as in Example 6, except that 900 parts of PE-5 and 100 parts of SP200 
so were employed to obtain a viscous liquid having an amino value of 102 mgKOH/g and an APHA value of 120 in a 
melting state. The viscous liquid was designated as CAG-9. 

Example 15 

55 Preparation No. 1 0 of a compound having amino groups 

[0168] The same procedures were followed as in Example 6, except that 900 parts of PE-6 and 100 parts of SP018 
were employed to obtain a viscous liquid having an amino value of 104 mgKOH/g and an APHA value of 180 in a 
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melting state. The viscous liquid was designated as CAG-10. 
Example 16 

5 Preparation No. 11 of a compound having amino groups 

[0169] The same procedures were followed as in Example 6, except that 900 parts of PE-7 and 1 00 parts of SP200 
were employed to obtain a waxy solid having an amino value of 99 mgKOH/g and an APHA value of 250 in a melting 
state. The waxy solid was designated as CAG-11 . 

10 

Example 17 

Preparation No. 12 of a compound having amino groups 

15 [0170] The same procedures were followed as in Example 6, except that 950 parts of PE-4 was employed and 200 
parts of xylene was charged to dissolve, followed by heating at 40°C, and then 50 parts of SP200 was charged to 
obtain a reaction product. 

[0171] 200 g of tetrahydrofran was charged into the reaction product while sufficiently stirring to dissolve. Succes- 
sively, 90 parts of dimethyl sulfate was charged and sufficiently mixed .followed by heating at 60°C while stirring for 2 
20 hours. 

[0172] Subsequently, xylene employed in the reaction was removed at 80°C under reduced pressures to obtain a 
solid product. The solid product was designated as CAG-12. 

Comparative Example 3 

25 

Preparation No. 1 of a polyester compound having amide units 

[01 73] A 3-liter glass-made reaction flask equipped with an agitator, a condenser, thermometer, and a tube for blowing 
nitrogen was charged with 116 parts of caproic acid, 2000 parts of epsilon-caprolactone, and 2 parts of tetrabutyl 
30 titanate, followed by heating at 1 85°C for 1 8 hours while streaming nitrogen gas to allow to react to obtain a polyester 
.compound. 

[0174] A 2-liter glass-made reaction flask equipped with an agitator, a condenser, thermometer, a tube for removing 
water, and a tube for blowing nitrogen was charged with 1000 parts of the above-described polyester compound. 
Successively, there were charged 100 parts of a polyethyleneimine having a molecular weight of 10,000 (SP200, 
35 manufactured by Nihon Shokubai Kagaku Co. Ltd.) and 600 cm 3 of toluene as a solvent for removing water to allow 
to react while stirring at 150°C. 

[0175] Reaction was terminated at the period that 14 cm 3 of water was removed to obtain a toluene solution product. 
[0176] Amino value of the product after removing toluene was 70 mgKOH/g. APHA value in a melting state was 500. 
[0177] Furthermore, absorption peaks by amide bonds were observed at 1650 cm' 1 and 1550 cm* 1 in IR spectra, 
40 whereby, it was identified that a polyester chain is grafted to polyethyleneimine through amide bond. The product was 
designated as CAG-13. 

Application Example 1; Fluidity test No. 1 

45 [0178] In an apparatus (manufactured by Reddevil, Ltd.) for dispersing, there were mixed 75 parts of titanium oxide 
(Typehk CR95:C.I-Pigment White 6 manufactured by Ishihara Sangyo), 1 part of the compound having amino group 
obtained in Example 6, 7 parts of xylene, 7 parts of butylcellosolve acetate, and 1 00 parts of glass beads for 60 minutes 
to obtain a dispersed paste. 

[0179] The dispersed paste exhibited a good fluidity at even after 1 week. 

50 

Application Examples 2-22: Fluidity test Nos. 2-22 

[0180] In the same apparatus as in Application Example 1 , there were mixed respective pigments, the compounds 
having amino group obtained in Examples 6-17, xylene, butylcellosolve acetate, and 100 parts of glass beads for 60 
55 minutes to obtain respective dispersed pastes, based on respective mixing ratio as described in Table 1 . The dispersed 
pastes exhibited a good fluidity at even after 1 week. 
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Table 1 





Pigment 


Compound having amino group 


Solvent 


Application 


Example 2 


A (20) 


p A p J / J\ 

UAva-l (4) 


\/. .1 _ _ _ /« OX/DP A in OX 

xylene (38)/dOA (38) 


J 


B (25) 


r>Ap h /H ox 
UALi-l (lU) 


VhIaha /on CX /DP A /OO CX 

Xylene (32.5)/BCA (32.5) 


A 

4 


C (fb) 


P A O M \ 


VwUnn /7\/D/^A /"7\ i 

xylene (/)/dOA (/; 


c 
O 


a /o/x\ 

A (20) 


OACa-2 (4) 


Vk<l>vMA /oox /DP A /oo\ 

xylene (23)/bca (23) 


b 


B(25) 


PAP O / H OX 

OAta-2 (1 0) 


Vwlnn^ /OO CX/QPA /OO C\ 

Xylene (32.5)/BCA (32.5) 


f 


p /-rev 

C (75) 


CAG-3 (1 ) 


V..U nA /TX/DP A /*7X 

Xylene (7)/BCA (7) 


o 

8 


A (20) 


pap n / >t \ 

CAG-3 (4) 


v/. /r»o\/DPA /oo\ 

Xylene (23)/BCA (23) 


9 


D /OCX 

B (25) 


pap o / 4 ox 

CAG-3 (10) 


w , j _ _ _ /nr> c\/DPA mrt c\ 

Xylene (32.5)/BCA (32.5) 


1 0 


J-N /OCX 

D (25) 


PAP ~I 1 4 OX 

CAG-7 (1 0) 


Xylene (65) 


n 


E (45) 


PAP O /CX 

CAG-8 (5) 


Xylene (50) 


12 


F (60) 


CAG-9 (2) 


Xylene (38) 


13 


G(70) 


CAG-10(2) 


Xylene (14)/BCA(14) 


14 


H (40) 


CAG-2 (2) 


MIBK(29)/BCA (29) 


15 


I (45) 


CAG-2 (2.5) 


Xylene (52.75) 


16 


J (40) 


CAG-4 (2) 


Xylene (5) 


17 


K(20) 


CAG-5 (10) 


Xylene (70) 


18 


K(20) 


CAG-6(10) 


Xylene (70) 


19 


K(20) 


CAG-9 (10) 


Xylene (70) 


20 


L(45) 


CAG-3 (3) 


Xylene (52) 


21 


K(20) 


CAG-7 (10) 


Xylene (70) 


22 


I (45) 


CAG-12(2) 


Xylene (53.25) 



[0181] In the Table 1, numerical values in parenthesis represent parts by weight of respective components, and 
alphabetical indications or abbreviations are as follows. 

,o - 

A: Carbon black (MA-1 00:C.I-Pigment Black 7 manufac tured by Mitsubishi Kasei Co.) 
B: Phthalocyanineblue (Chlomofineblue 4920:C.I-Pigment Blue 15:3 manufactured by Dainichi Seika Kogyo) 
C: Titanium oxide (Typehk CR95:C.I-Pigment White 6 manufactured by Ishihara Sangyo) 
D: Phthalocyanineblue (Chlomofineblue 531 0:C.I-Pigment Green 7 manufactured by Dainichi Seika Kogyo) 
E: Benzimidazolone Yellow (Chlomofineyellow 2080:C.I-Pigment Yellow 154 manufactured by Dainichi Seika 
Kogyo) 

F: Yellow iron oxide (Mapicoyellow LLXLO:C. I-Pigment Yellow 42 manufactured by Titanium Kogyo) 
G: Red iron oxide (C.l-Pigment Red 101) 

H: Quinacridone (Chlomofine red 6820:C.I-Pigment Violet 1 9 manufactured by Dainichi Seika Kogyo) 
I: Brilliant Carmin 6B (Simler Brilliant Carmin 6B 236:C. I-Pigment Red 57:1 manufactured by Dainippon Ink 

Kagaku Kogyo) 

J: Disazoyellow (Seikafastyellow 2300:C. I-Pigment Yellow 12 manufactured by Dainichi Seika Kogyo) 

K: Carbon black (Degussa FW-200:C. I-Pigment Black 7) 

L: Diketopyrrolopyrrole (Ciba Geigy DPP Red BO:C. I-Pigment Red 254) 

BCA: Butylcellosofve acetate 

MIBK: Methylisobutylketone 

Comparative Application Example 1 : Fluidity test No. 23 

[0182] In an apparatus (manufactured by Reddevil, Ltd.) for dispersing, there were mixed 20 parts of carbon black 
(Degussa FW-200:C. I-Pigment Black 7), 10 parts of CAG-13, 70 parts of xylene, and 100 parts of glass beads for 60 
minutes to obtain a dispersed paste. The dispersed paste exhibited fluidity immediately after dispersion. However, ft 
exhibited a jelly state after 1 week, and did not exhibit fluidity. 
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Comparative Application Example 2: Fluidity test No. 24 

[0183] In an apparatus (manufactured by Reddevil, Ltd.) for dispersing, there were mixed 20 parts of carbon black 
(Degussa FW-200:C. I-Pigment Black 7), 12.5 parts of an alkyd resin (Bekkozole EZ-3530-80 manufactured by Dain- 
5 ihon Ink Ltd. which has nonvolatile components of 80% in xylene), 67.5 parts of xylene, and 1 00 parts of glass beads 
for 60 minutes to obtain a dispersed paste. The dispersed paste exhibited a jelly state, and did not exhibit fluidity at all. 

Application Examples 35, 36 and Comparative Application Example 3 



10 [0184] Evaluation of coating layers was carried out using compositions in which pastes prepared in the Fluidity test 
Nos. 3, 19, and 23 were mixed with components as shown in Table 2 to obtain respective coating compositions. 
[0185] The respective coating compositions were coated immediately after prepared and after placed at 0°C for 3 
days, and coating layers were baked at conditions of 135 P C and 30 minutes to evaluate the gloss of surface (at the 
angle of 60 degree). 

15 [01 86] Results are shown in Table 3. 



Table 2 



Components 


Mixing Ratio (%) 


Millbase composition 




12.6 


(a mixture composed of * 


i pigment and a compound having amino groups) 




Alkyd resin 




52.2 


Melamine resin 




10.4 


Xylene 




24.0 


Catalyst for curing 




0.8 



[0187] As the alkyd resin, there was employed Bekkozole EZ-3530-80 manufactured by Dainihon Ink, Ltd. 
[0188] As the melamine resin, there was employed a methylated melamine resin manufactured by Mitsui Toatsu 
Kagaku, Ltd. 

[0189] As the catalyst for curing, there was employed a curing accelerator manufactured by Mitsui Toatsu Kagaku, 
Ltd. 



Table 3 





Gloss immediately after mixing 


Gloss after 3 days after mixing 


Application Example 35 


94 


90 


Application Example 36 


95 


95 


Comparative Application Example 3 


90 


81 



Claims 



1 . A polylactone having amino groups represented by General Formula (1 ) 



45 



50 



✓NR al R bi 



K NR ak R bk 



(1) 



wherein R is a residual group of an aliphatic, alicyclic, or aromatic hydrocarbon, the atom N may form a ring together 

55 with said R which may have a substituent group, at least one of R a1 , R a2 R ak , R b1 , R b2 R bk is a substituent 

group represented by the general formula (2) 
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-CH 2 -CHR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H (2) 

wherein R 1 is a hydrogen or methyl group, R 2 is a residual group of an aliphatic or aromatic hydrocarbon having 
a carbon number ranging from 1 to 1 0, polypropyleneoxy units or polyethyleneoxy units which may have substituent 
groups, R 3 is an alkylene unit having a carbon number ranging from 3 to 10 which may have side chains having 
a carbon number ranging from 1 to 5, n pieces of R 3 may be identical or different from each other, n is a number 

ranging from 1 to 100 on an average, and other R a1 , R 82 R ak , R b1 , R b2 , R bk are independently a hydrogen 

or an alkyl group having a carbon number ranging from 1 to 10, k is an integer ranging from 1 to 5. 

A polylactone having amino groups as set forth in claim 1 , wherein said polylactone is derived from at least one 
selected from the group consisting of epsilon-caprolactone, methylcaprolactone, delta-valerolactone, and beta- 
methyl-delta-valerolactone. 

A polylactone having amino groups as set forth in claim 1 or 2, wherein said amino groups are derived from pip- 
erazine or a piperazine derivative having at least two primary or secondary amino groups. 

A process for the preparation of a polylactone having amino groups as set forth in one of claims 1 to 3 which 
comprises a Michaels addition reaction of a polylactone having (meth)acrylic group represented by the general 
formula (3) 

CH 2 =CR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H (3) 

wherein R 1 is a hydrogen or methyl group, R 2 is a residual group of an aliphatic, alicyclic, or aromatic hydrocarbon 
having a carbon number ranging from 1 to 10, polypropyleneoxy units or polyethyleneoxy units which may have 
substituent groups, R 3 is an alkylene group having a carbon number ranging from 3 to 10 which may have side 
chains having a carbon number 1 to 5, n pieces of R 3 may be identical or different from each other, n is a number 
of 1 to 1 00 on an average, with an amine having a primary amino group or secondary amino group. 

A process for the preparation of a polylactone having amino groups as set forth in claim 4, wherein said amine is 
at least one selected from the group consisting of piperazine, 1 ,4-bis(aminopropyl)piperazine, 2-methylpiperidine, 
and N,N'-dimethylethylenediamine. 

A compound having amino groups prepared by the reaction of a polyester compound represented by the general 
formula (4) 

X-Y-R 4 (4) 

wherein X is a structural unit having a functional group capable of reacting with amino groups by a Michaels addition 
reaction at terminal, R 4 is an alkyl group having a carbon number ranging from 1 to 20, an aromatic group, hydroxyl 
group, cyano group, or halogen atom, and Y is a structural unit having a polyester chain derived from a lactone 
compound represented by the general formula (5) 



CO 

wherein R 3 is an alkylene group having a carbon number ranging from 1 to 10 which may be substituted by an 
aliphatic alkyl group having a carbon number ranging from 1 to 20, with a polyamine compound. 

A compound having amino groups as set forth in claim 6, wherein said polyester compound is at least one selected 
from the group consisting of a lactone modified-hydroxyethyl(meth)acrylate, a lactone modified- hydroxypropy I 
(meth)acrylate, and a lactone modified-hydroxybutyl(meth)acrylate. 
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8. A compound having amino groups as set forth in claim 6 or 7, wherein said polyester compound is a compound 
prepared by transesterification of an alkyl(meth)acrylate with a lactone compound. 

9. A compound having amino groups as set forth in one of claims 6 to 8, wherein said polyester compound is a 
compound prepared by the reaction of a polyester having one carboxylic group at terminal with a (meth)acrylate 
having epoxy group. 

10. A compound having amino groups as set forth in claim 9, wherein said polyester having one carboxylic group at 
terminal is a compound prepared by the reaction of a carboxylic acid with a lactone compound. 

11. A dispersant for pigments comprising a compound of claim 6. 

12. A composition for printing inks comprising a compound of claim 6, resins for printing inks, pigments, and optionally 
solvents and/or curing agents. 

13. A composition for printing inks as set forth in claim 12, wherein said resins for printing inks are alkyd resins or oil- 
free alkyd resins and melamine resins. 

14. A composition for printing inks as set forth in claim 12, wherein said resins for printing inks are alkyd resins or oil- 
free alkyd resins and a urethane prepolymer. 

15. A composition for printing inks as set forth in claim 12, wherein said resins for printing inks are acrylic resins or 
epoxy resins. 

16. A composition for coatings comprising a compound of claim 6, resins for coatings, and pigments, and optionally 
solvents and/or curing agents. 

17. A composition for coatings as set forth in claim 16, wherein said resins for coatings are alkyd resins or oil-free 
alkyd resins and melamine resins. 

18. A composition for coatings as set forth in claim 16, wherein said resins for coatings are alkyd resins or oil-free 
alkyd resins and a urethane prepolymer. * 

1 9. A composition for coatings as set forth in claim 1 6, wherein said resins for coatings are acrylic resins or epoxy resins. 



Patentansprtiche 

1 . Polylacton mit Amino-Gruppen, dargestellt durch die allgemeine Formel (1 ): 



wobei R eine Restgruppe eines aliphatischen, alicyclischen Oder aromatischen Kohlenwasserstoffs ist, das N-Atom 
zusammen mit dem R einen Ring bilden kann, der eine Substituentengruppe haben kann, wobei mindestens einer 
aus R a1 , R 82 R ak , R b1 , R b2 R bk eine Substituentengruppe ist, die durch die allgemeine Formel (2) darge- 
stellt wird: 
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-CH 2 -CHR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H 



(2) 



wobei R 1 ein Wasserstoff oder eine Methyl-Gruppe ist, R 2 eine Restgruppe eines aliphatischen oder aromatischen 
Kohlenwasserstoffs mit einer Kohlenstoffzahl, die von 1 bis 10 reicht, Polyp ropylenoxy-Einheiten oder Polyethy- 
lenoxy-Einheiten, die Substituentengaippen haben konnen, R 3 ist eine Alkylen-Einheit mit einer Kohlenstoffanzahl, 
die von 3 bis 10 reicht, welche Seitenketten mit einer Kohlenstoffanzahl, die von 1 bis 5 reicht haben kann, n 
Anteile an R 3 identisch oder unterschiedlich voneinander sein konnen, n eineZahl ist, die im Durchschnitt von 1 

bis 100 reicht, und weiter R a1 , R* 2 R ak , R b1 , R b2 R bk unabhangig ein Wasserstoff oder eine Alkyl-Gruppe 

mit einer Kohlenstoffzahl sind, die von 1 bis 10 reicht, wobei k eine ganze Zahl ist, die von 1 bis 5 reicht. 

Polylacton mit Amino-Gruppen, wie in Anspruch 1 ausgefuhrt, wobei das Polylacton von mindestens einem ab- 
stammt, das aus der Gruppe ausgewahlt wird, die aus Epsilon-Caprolacton, Methylcaprolacton, 
Delta- Valerolacton und Beta-Methyl-delta-valerolacton besteht. 

Polylacton mit Amino-Gruppen wie in Anspruch 1 oder 2 ausgefuhrt, wobei diese Amino-Gruppen vom Piperazin 
oder einem Piperazin-Derivat mit mindestens zwei primaren oder sekundaren Amino-Gruppen abstammt. 

Verfahren zum Herstellen eines Polylactons mit Amino-Gruppen,- wie in einem der Anspruche 1 bis 3 ausgefuhrt, 
das eine Michaels-Additionsreaktion eines Polylactons mit (Meth)acrylgruppe umfaBt, das durch die allgemeine 
Formel (3) dargestellt wird: 



wobei R 1 Wasserstoff oder eine Methyl-Gruppe ist, R 2 ist eine Restgruppe eines aliphatischen, alicyclischen oder 
aromatischen Kohlenwasserstoffs mit einer Kohlenstoffanzahl, die von 1 bis 10 reicht, 

Polypropylenoxy-Einheiten oder Polyethylenoxy-Einheiten, die eine Substituenten-Gruppe haben konnen, R 3 eine 
Alkylen-Gnjppe mit einer Kohlenstoffanzahl ist, die von 3 bis 1 0 reicht, die Seitenketten mit einer Kohlenstoffanzahl 
von 1 bis 5 haben kann, n Anteile R 3 identisch oder unterschiedlich voneinander sind, wobei n eine Zahl zwischen 
durchschnittlich 1 und 100 ist, mit einem Amin mit einer primaren Amino-Gruppe oder einer sekundaren Amino- 
Gruppe. ' *■ 

Verfahren zum Herstellen eines Polylactons mit Amino-Gruppen, wie in Anspruch 4 ausgefuhrt, wobei das Amin 
mindestens eines ist, das aus der Gruppe ausgewahlt ist, bestehend aus Piperazin, 1 ,4-Bis(aminopropyl)piperazin, 
2-Methylpiperidin und N,N'-Dimethylethylendiamin. 

Verbindung mit Amino-Gruppen, hergestellt durch die Umsetzung einer Polyester-Verbindung, dargestellt durch 
die allgemeine Formel (4) 



wobei X eine Struktureinheit mit einer funktionellen Gruppe, ist, die in der Lage ist mit Amino-Gruppen durch eine 
Michaels-Additionsreaktion am Terminus zu reagieren, R 4, eine Alkyl-Gruppe mit einer Kohlenstoffanzahl ist, die 
von 1 bis 20 reicht, eine aromatische Gruppe, Hydroxyl-Gruppe, Cyano-Gruppe oder ein Halogenatom, und Y eine 
Struktureinheit mit einer Polyesterkette ist, die von einer Lacton-Verbindung abstammt, die durch die allgemeine 
Formel (5) dargestellt wird. 



CH 2 =CR 1 -COO-R 2 -0-(-CO-R 3 -0-) n -H 



(3) 



X-Y-R 4 



(4) 
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wobei R 3 eine Alkylen-Gruppe mit einer Kohlenstoffanzahl ist, die von 1 bis 10 reicht, die mit einer aliphatischen 
Alkyl-Gruppe mit einer Kohlenstoffanzahl, die von 1 bis 20 reicht, substituiert sein kann, mit einer Polyamin-Ver- 
bindung. 

7. Verbindung mit Amino-Gruppen, wie in Anspruch 6 ausgefuhrt, wobei diese Polyester-Verbindung mindestens 
eine ist, die ausgewahlt ist aus der Gruppe, die aus einem Lacton-modifizierten Hydroxyethyl(meth)acrylat, einem 
Lacton-modifizierten Hydroxypropyl(meth)acrylat , und einem Lacton-modifizierten Hydroxybutyl(meth) acrylatbe- 
steht. 

8. Verbindung mit Amino-Gruppen, wie in den Anspruchen 6 oder 7 ausgefuhrt, wobei die Polyester-Verbindung eine 
Verbindung ist, die durch die Transesterif izierung eines Alkyl(meth)acrylats mit einer Lacton-Verbindung hergestellt 
wurde. 

9. Verbindung mit Amino-Gruppen, wie in einem der Anspruche 6 bis 8 ausgefuhrt, wobei die Polyester-Verbindung 
eine Verbindung ist, die hergestellt wurde durch die Umsetzung eines Polyesters mit Carboxyl-Gruppe am Termi- 
nus mit einem (Meth)acrylat mit Epoxy-Gruppe. 

10. Verbindung mit Amino-Gruppen, wie in Anspruch 9 ausgefuhrt, wobei der Polyester mit Carboxyl-Gruppe am Ende 
eine Verbindung ist, die durch die Umsetzung einer Carbonsaure mit einer Lacton-Verbindung hergestellt wurde. 

11. Pigment-Dispergiermittel, umfassend eine Verbindung aus Anspruch 6. 

12. Verbindung fur Drucktinten, umfassend eine Verbindung aus Anspruch 6, Harze fur Drucktinten, Pigmente und 
gegebenenfalls Losungsmittel uncl/oder Hartungsmittel. 

13. Verbindung fur Drucktinten wie in Anspruch 1 2 ausgefuhrt, wobei diese Harze fur Drucktinten Alkydharze oder 6l- 
freie Alkydharze und Melaminharze sind. 

14. Zusammensetzung fur Drucktinten wie in Anspruch 12 ausgefuhrt, wobei die Harze fur Drucktinten Alkydharze 
oder 6l-freie Alkydharze und ein Urethan-Prepolymer sind. 

15. Zusammensetzung fur Drucktinten wie in Anspruch 12 ausgefuhrt, wobei die Harze fur Drucktinten Acrylharze 
oder Epoxyharze sind. 

16. Zusammensetzung fur Beschichtungen, umfassend eine Verbindung aus Anspruch 6, Harze fur Beschichtungen 
und Pigmente, und gegebenenfalls Losungsmittel und/oder Hartungsmittel. 

17. Zusammensetzung fur Beschichtungen wie in Anspruch 16 ausgefuhrt, wobei die Harze fur Beschichtungen Al- 
kydharze oder 6l-freie Alkydharze und Melaminharze sind. 

18. Zusammensetzung fur Beschichtungen wie in Anspruch 16 ausgefuhrt, wobei die Harze fur Beschichtungen Al- 
kydharze oder 6l-freie Alkydharze und ein Urethan-Prepolymer sind. 

19. Zusammensetzung fur Beschichtungen wie in Anspruch 1 6 ausgefuhrt, wobei die Harze fur Beschichtungen Acryl- 
harze oder Epoxidharze sind. 



Revendicatlons 

1 . Polylactone ayant des groupes amino, repr6sent6e par la formule g6nerale (1 ) : 
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\ j 1 



(1) 



ou R est un reste d'hydrocarbure aliphatique, alicyclique ou aromatique, I'atome N pouvant former un cycle avec 

ledit R qui peut avoir un groupe substituant, au moins un des R a1 , R a2 , R 3 * R b1 f R b2 t R bk est un groupe 

substituant represente par la formule generale (2) 



ou R 1 est un hydrogene ou un groupe methyle, R 2 est un reste d'hydrocarbure allphatique ou aromatique ayant 
1 a 1 0 atomes de carbone, des unites polypropyleneoxy ou des unites polyethyieneoxy pouvant avoir des groupes 
substituants, R 3 est une unite alkylene ayant 3 a 1 0 atomes de carbone pouvant avoir des chaTnes laterales ayant 
1 a 5 atomes de carbone, les n elements R 3 peuvent etre identiques ou differents les uns des autres, n est un 

nombresitue dans la plage de 1 a 100 en moyenneetles autres R a1 , Ra 2 , R ak , R b1 , R b2 , R bk sont, defagon 

independante, un hydrogene ou un groupe alkyle ayant 1 a 1 0 atomes de carbone, k est un entier entre 1 et 5. 

Polylactone ayant des groupes amino selon la revendication 1 , ladite polylactone etant derivee d'au moins une 
lactone choisie dans le groupe constitue par I'epsilon-caprolactone, la methylcapro lactone, la delta-valerolactone, 
et la beta-methyl-delta-valerolactone. 

Polylactone ayant des groupes amino selon la revendication 1 ou 2, ou iesdits groupes amino sont derives de la 
piperazine ou d'un d6rive de la piperazine ayant au moins deux groupes amino primaires ou secondaires. 

Procede pour la preparation d'une polylactone ayant des groupes amino, selon Tune des revendications 1 a 3, qui 
comprend une reaction' d'addition de Michaels d'une polylactone ayant un groupe (meth)acrylique representee 
par la formule generale (3) : 



ou R 1 est un hydrogene ou un groupe methyle, R 2 est un reste d'hydrocarbure aliphatique, alicyclique ou aroma- 
tique ayant 1 a 10 atomes de carbone, des unites polypropyleneoxy ou des unites polyethyieneoxy pouvant avoir 
des groupes substituants, R 3 est un groupe alkylene ayant 3 a 10 atomes de carbone pouvant avoir des chaTnes 
laterales ayant 1 a 5 atomes de carbone, les n elements R 3 peuvent etre identiques ou differents les uns des 
autres, n est un nombre situe dans la plage de 1 a 100 en moyenne, avec une amine ayant un groupe amino 
primaire ou un groupe amino secondaire. 

Procede pour la preparation d'une polylactone ayant des groupes amino selon la revendication 4, ou ladite amine 
est au moins une choisie dans le groupe constitue par la piperazine, la 1 J 4-bis(aminopropyl)piperazine, la 2-me- 
thylpiperidine et la N.N'-dimethylethylenediamine. 

Compose ayant des groupes amino prepare par ia reaction d'un compose polyester represente par la formule 
generale (4) 



ou X est une unite structurale ayant un groupe fonctionnel capable de reagir avec des groupes amino par une 
reaction d'addition de Michaels au niveau de sa terminaison, R 4 est un groupe alkyle ayant 1 a 20 atomes de 
carbone, un groupe aromatique, un groupe hydroxyle, un groupe cyano ou un atome d'halogene et Y est une unite 



-CH 2 -CHR 1 -CO0-R 2 -0-(CO-R 3 -O-) n -H 



(2) 



CH 2 =CR 1 -COO-R 2 -0-(CO-R 3 -0-) n -H 



(3) 



X-Y-R 4 



(4) 
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structural ayant une chaTne polyester d6riv6e d'un compose lactone represents par la formule g6n6rale (5): 



ou R 3 est un groupe alkylene ayant 1 a 10 atomes de carbone, qui peut etre substltu6 par un groupe alkyle ali- 
phatique ayant 1 a 20 atomes de carbone, avec un compose polyamine. 

7. Compose ayant des groupes amino selon la revendication 6, ou led it compose polyester est au moins un compose 
choisi dans le groupe constitue par un (m6th)acrylate d'hydroxyethyle modifie* par une lactone, un (m6th)acrylate 
d'hydroxypropyle modifi6 par une lactone et un (meth)acrylate d'hydroxybutyle modifi6 par une lactone. 

8. Compose" ayant des groupes amino selon la revendication 6 ou 7, ou ledit compose polyester est un compost 
prepare" par transesterification d'un (m6th) aery late d'alkyle avec un compose* lactone. 

9. Compose ayant des groupes amino selon I'une des revendications 6 a 8, ou ledit compose* polyester est un com- 
post pr6par6 par la reaction d'un polyester ayant un groupe carboxylique terminal avec un (m6th)acrylate ayant 
un groupe epoxy. 

10. Compose ayant des groupes amino selon la revendication 9, ou ledit polyester ayant un groupe carboxylique 
terminal est un compose prepare par la reaction d'un acide carboxylique avec un compose lactone. 

11. Dispersants pour pigments comprenant un compose selon la revendication 6. 

1 2. Composition pour encres d'impression comprenant un compose selon ia revendication 6, des resines pour encres 
d'impression, des pigments et, de facon optionnelle, des solvants et/ou agents de durcissement. 

13. Composition pour enpres d'impression selon la revendication 12, ou lesdites resines pour encres d'impression 
sont des resines alkydes ou des'resines alkydes sans huile et des resines melamines. 

14. Composition pour encres d'impression selon la revendication 12, ou lesdites resines pour encres d'impression 
sont des resines alkydes ou des r6sines alkydes sans huile et un prepolymere d'urethane. 

15. Composition pour encres d'impression selon la revendication 12, ou lesdites resines pour encres d'impression 
sont des resines acryliques ou des resines epoxy. 

16. Composition pour revdtements comprenant un compost selon la revendication 6, des r6sines pour revetements 
et des pigments et, de facon optionnelle, des solvants et/ou agents de durcissement. 

17. Composition pour revdtements selon la revendication 16, ou lesdites resines pour revetements sont des r6sines 
alkydes ou des resines alkydes sans huile et des resines m6lamines. 

18. Composition pour revetements selon la revendication 16, ou lesdites resines pour revetements sont des r6sines 
alkydes ou des resines alkydes sans huile et un prepolymere d'urethane. 

19. Composition pour revetements selon la revendication 16, ou lesdites r6sines pour revetements sont des resines 
acryliques ou des resines epoxy. 
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